of the linear system and let E = E (To) be the space of periodic solutions of (LHS) which have (not necessarily minimal) period To. Assume that E has a complement F which is invariant under the flow associated to (LHS) .
This means that all eigenvalues of JH" (0) which are integer multiples of 203C0 i/03C40 = are semisimple. The Lyapunov center theorem [L] guarantees the existence of a two-dimensional surface containing the origin which is foliated by periodic orbits of (HS) provided dim E = 2. This non-resonance condition has been removed by Weinstein [W 1 who proved the following.
THEOREM (Weinstein 1973 [FR] . As in [FR] we shall apply variational methods and Borel cohomology. In addition we use ideas from equivariant Conley index theory. It should be mentioned that one can also prove the result of Fadell and Rabinowitz in a similar spirit. Such an approach can be found in a paper by Floer and Zehnder [FZ] 
VARIATIONAL FORMULATION AND FINITE-DIMENSIONAL REDUCTION
The treatment of (HS) which we describe in this section is a generalization of the one in [MW] , Chapter 6, where a proof of Moser's theorem is given. We give a sketch which contains details whenever we deviate from [MW] . This is necessary in order to make the paper readable because our indefinite case is not treated in the literature the way we need it and requires a number of changes and additions.
We first recall that the subspaces E, F C 1R2N are symplectic subspaces, that is, the symplectic form 03C9 (.r, y) = ( J x Vol. 14, n 6-1997.
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Since the action functional is strongly indefinite it is easier to make a reduction to a finite-dimensional constrained variational problem first. and 03B8 E S1 we define Xe E X by setting Clearly the scalar product in X is invariant under this action, i. e.
(xe, y03B8> = (x, y), and so are A and H : A(x03B8) = ;,4 (x) and = ~-C (x) . Therefore £ is equivariant, i.e. ,C (xe ) = (,C x) e, and V, Ware invariant subspaces of X. Let P : X --~ X be the orthogonal projection onto V. We write x = v -f-w with v = P x, w = (I -P) x. (TO, 0) . To this end we set for v ~ 0 and As in the proof of Lemma 6.11 of [MW] Therefore, setting w ( v ) . := w * (T ( v ) , v ) it remains to solve This is defined for v E U (0) C V. The equivariance of w* implies that g is invariant, hence T* is invariant and u) is equivariant: u) (ve) _ (u) (v))o . for v E U (0) and 6* E Sl. Since T* E C1 (U (0) [Co] , [CoZ] or [Sa] . We just introduce the basic notions without proofs. Let M be a locally compact metric space on which the group S1 acts continuously. Let there exist indices i, j E ~ 1, ..., n ~ with z j and w ( x ) C M (1ri) and 03B1 ( x ) C M (03C0j). Here 03B1 ( x ) and w ( x ) denote the alpha and omega limit set of x respectively.
Next we recall Borel cohomology; see [tD] for its basic properties. Let H* ( -; Q) denote Alexander-Spanier or Cech cohomology (cf. [D] or [Sp] This notion is due to Fadell and Rabinowitz [FR] , at least if B = ~. They call it cohomological index for S1 because it is defined analogously to the cohomological index for 7~ / 2 introduced by Yang [Ya] . Proof. -The statements follow easily from the properties of h* . See [FR] for the proof of a), c), e), h) or [B2] , § 4.4.
We conclude this section with some direct consequences of the properties of .~ applied to isolated invariant sets. 
THE LOCAL FLOW
In this section we construct an S1-equivariant local flow p on U (0) which leaves the level surfaces (A) invariant and whose stationary points on ( ~ ) are close to the critical points of ( ~ ) . To begin, recall that
We need the following S1-equivariant version of the Cl-Morse lemma; see [BL] or [Ca] [BL] that ~ is even of class C~ in U (0) We obtain a vector field ~ satisfying a)-f) by defining r~ (0) E IR x W -1 (A) of solutions of (P) which converge towards (TO, 0) [FZ] and of the author in [B2] who give new proofs of the result of
